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The Idea of btOWlng up a warshlp by mi-ini af
a blg charpe of powder. pla.-ed atrait.st bar sldes
or nnder her bottom. dates from the Revolutlonary
War. Captain Davld Rushnell. of Paafcaklll, M. V
trted to destroy Ix>rd Howe'a fl iRshlp. the B-gl*.
In New-York Iiay In this manner. He also reli'iisi-.!

floating keca vt powder, on tho I'claware Rlver.
wlth a slmllar obj.* t u, vlew This Bral under-
ta_ing lnvolvcd the uaa of a Bubmartna boat An
other Amerlr-an. Rohert Fulton, devbwd a plan for
deatroying naval veaaela for France; and. f.>r ea
hibltion purpoaoa. he aank a laun.-h ln the harbor
of Braat, la I0BL Ha too, uaed a rubmarlne boat
Bosldea pl_.inR the axploalVB CtUUTge w.th surh

aaslstance. or lettlng It drlft wlth a nv.r or tldal
eurrejit. Fulton propjBCd to have a U rpedo
anehored in a harbor or cbannet maklng lt buoy-
ant enoueh bo that It wouid try t,» float, but tylnR
It below the surfare of the wat«-r A fourth plan
which he rnatured w.is to Btiapead the tUTWedu <>n

the end ot a lonR b<.,.m. or pole. proje.tlns from a

arn_l) vessel, and to flre lt Iry runnlriR tho torpedo
agalnat the enemy'a Bhlp
Of theso varioua sihemew the accborlag of a

buoyant reoaptacle la a harbor has ta-.ii the graal
est favorite in actaal warfare durlng tba preaeal
century. At flrst. Boch a torpedo waa Baade t<, ex-

ploda when ar.y heavy ebject canM agataat It
I.ter. th. fuae waa so altered that two thlnRs
were ne.-esha.ry lo Igntt. lt artual conta.-t wltti a

Bhlp. and a e.urrent ot alactrtclty supplled throuch
lnsulated wir.-a mnnlng to a coBvenlent Btailoa on

aahore, nianaHlliaa au'h terpedoea were arranged
to be exploded only by alactrtclty.
"_Ili,e_" dlffer from anehored tOTpedoaa but llttla.

They ll« ot. tha bottom of a harbor or rlver, and
are welghted ao aa to stay there. Ortglnally th> y
eontalned gunpowder of tho old faahloned sort.

Nowadays, llke anoborad torpedoea, tb.-y aro nii.d
wltn dyi.amlte or gun-cotton, which haa a hlgher
exploeuve power. The exa t po Itl .11 of ea h mlne
or torpedo ln a harbor la .ir-fi.,y cbarted, and
some oih :.i. knowa ezactly where lt ih altuai
ed. although the Informatlon la k<-;.t from tha
publlc Dozena, acorea ot them, have been placed
in aach of our ehlef Atlantlc harb. ra
Within the l.ust few yeara two other tyi>es of

torpedo, vt-ry mucfa aiik.-, have come Into faablon
They are Intended to navlgate the watera «.f a

bay. rlver or the open aea aeveral feel below tba
aurfbca wi.at Ls called tba controllablc torpedo
ia eaaaacted by some lm ulated wlrea, bound lo-
R.'Lher ln a light CAble, wlth a l.ti.d htation. from
which. by alactrtclty, Ita movementa can be .11-
re.-ted. The "ti.ih" or "automoblle" torpedo haa
no »uch oonaectloa wlth tt.'- abora (or any other
launching atatlon), und awltna freely wbaa once

released.
The controllable torpedo la a holiow ateal ah.ll,

abaped like a RlRantlc < Igar. In one of lt.s forward

eoaapartaMBta u earrtea a i>ir charga of gun-cotton
or djraanlta (from iao t<» 3oo pounda) and a flrtng
nal liBiilnii which, after Ita trlgger haa been aet,
will _o off lbe Inatant ihe noae of the torpedo int.s

any solid Object BUCh as a Bhlp. At lha rear cnd
there i.s a Bmall acrow propeller and varioua rud-
ders. Inalda there la a lank In wblcb Ih colled
up tho eJectrta c&ble. The latter la about a mlle
lonR. and i.s paid out automatlcally a-s the torpedo
travela through rh>. water,
One varic-iy of the controllable torpedo Invented

by Edlaon i.ad upright roda erected near eaeh end,
by neana af whleh a long horlzontal woodea Boat
was fix <1 parall.l wlth and r;x feet above the tor¬

pedo. Tlid.1 the depth tn WhiCh the latter was BUb-
merged waa eaally regulated, Knoba, on still more

al.-nder rods. protruded ir..m tha water and served
1, a Ruide to tha operator. The rudder that turua
tnis faarful mlaalle toward tba rtghl or the left la
mowd by alactrtclty from abora; but aomoHmea an

extra rudd.-r la provlJ.d. tendlng to throw the head
of the projectlla upward or downward. Thla Ls au-

tomatieally coatroUad by a p.-nduium and other ap-

paratua ln the torpedo ItSBlt, which correcta any
tendency to travel either above or tx:low th* proper
la.at Th* power to run th* eiectrlc tomtar which
drlvea the acret ls .oiiietlmen aflsa.8*4 a. * aa_awaa
a_ii_ry b**_. .*~« Lb* lorp_la, aod aometimaa

from a rlynimo on abore. In the lattOT oa_ae a eon

nectkMI la had by ono nf the wlre.a of tho rable

on'.rollable torpedooa have bern devlgr.ed whleh
Wef. from *0 to 40 feet lona;. lt to *4 Inrho.a tn dl
ameter at the mlddle, and molrthlnj; from 1.000 to

7 .*e pounda Very few of thla Btyle of torpedo
though. have ever oome Into actual uaav

The fl*h tnrpoao la rare!jr more 'har: 1! feet long.
lt. dlameter aeldom etreada 1« Inchea, and It areirha
from UY) to 1,000 pounda On* Of tho t oat known va

rloti.a of thla type, dea.^ned hy Roberl Whlt.haad
and flrat puhl.rly teated In l^M. eoi . ,'. i ainh of

rompreaaed a:r and a little engln. thal It rlrtven
tbereby. Another, lavented t.y Itear Admiral How
elli of tha Unlted s;at<-* Navy, m irri. ta provtdet]
!¦ le) wlth a %.ry heavy flywheel, t1,.- n> of
whl h projecta through the aheii Ju»! befora tbe
tor;,. lo ia Uunehed power ta applled from the »ut

BUCh a mannor aa to aot tb. flywhei
n r al -v tremend ¦. Ity By meani of v*t

Ing motlon la tmparted to rho propcller ahafl of tha

n lo, Both tbe Whitehrad and the How. Ka tor-

aaafly b* rarrled on the deek of a bla crulser It

wlll ba ahown !n a nvunent that larjter one3 are qow

onstrtjrted.
it la .ij.-i-un.iry to eyulp a torpedo-boat wlth

tw i, three or four "launchtllg tuboff" for torpodoe^
of the aatataoblla typa Theae tuhea ar* aaually
flx*d ln the frama of tho boat, and op*n out dl-

rwctly forward or dlractly antern, below the water

Ui e Bomatlmea hawaver, they are moonted or.

derk OecaatonaJly, too, they are BJTanged so that

.hey may ho BWUng about to 1* Blmed V.'ithln the

ta-st few ye.-irx It haa been eusjtomary to Bupple-
ment tha armament of rulsers and battle-ahtpa
with two or three torpede tubea in aueh eaaea

.fe-. ara aeneraaiy placed amtdahlpa, above '.he

aratei m*. and point to one afde
\- expulxlon luba for torped «a need not be as

heavy aa a cannon It la th'.n. of even thlcknoava,
,ii. i of only the neceaaary length for the torpedo.
Thia pul In »t the breech. And. aa th* torpedo

.- g| Ihe .-nd.* than in the mlddle, a Ilghl
v. todea framework is buBt around lt to keop ll
aJmed eorre. tly. Threa or four dtfferent methada

/ i -

p«do*s »avp er. "igh pnw*r to traval a mil* «>r w,.

and tfi* flrst pirt ,,f the trlp l.a made .it th. r\t* .>f

from 8 lo Z, mllea aa hour Tt.ry have automatlc
euddera, whlch k«pp thern BUbmerged t.> th* pr,-
acribed depth ard keep them atralgbt <". tbetr
courae when they have been on * launebed
Th* orlglnal th*<iry of torpe.'o w.irf.tr* »a.a that

It was :¦. be ." :.-.-: for -. *. of :¦'..*. and
was to b* dlrected agalnsi Invader ihlpa Foi ll
ind other rea It waa deemed wtae t. ftulld I
whl .'. _<r* qult. am.ili and adapted only to com

panttlvely amooth water to *ri;i>:" lr> thls form of
att.i<-i< Rut iri order t,> irr.ire qulekneai of opera
tlon their modela an.l rngtnaa were deslgned wt:h a

vl,-w to hlgh apeed ivw blg war veaspls, 'intll flv*
yeara ago, eoui,i mak* twanty knota an hour But
torpodo hoatH are d.Pgned to tr.iiel fr,rn twenty t,,
twei.ty-flvp In a!/". at flrst. they w<re dlvided Irito
thr, <. groupa a flrst cbua torpedo-boal dl pla ed
_;...: 7! .r K^i tnns a f.W year* ago, one ,,f th*
gecond claaa, _0 or f)0 tona; orip ,.f thp thlrd ci.ias,
from 1- to Z. tona A thlrd lass torpedo-boal could
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of <J.-, tlng the torpedo are employod. A amn'l
<-.e of powder a Jot nf wat.r or a I'ttle r,.rn

.,'.i atr will do t>.o work Powder bi the favor
Ito Bg. nt II \ v .! m prartlce.
Tbe torped boat deUvera Ita atta.k at nlght, and

by atealtl I'alm aro tiik.-n to Buppreaa ai: aparka
frorn Ih. tacl N'.» llght. aro atown any
wNere Th. little vea-sel la palntad an r.r.ir the
eolor of tha a«u aa poaalble, to avotd dateetlon lf
;. ble, «ii' roniM wlthln an rlghth >.f a milo of

- .. fora la incl li g a torpedo ind then
dart.a away ln a hurry. In aatlclpatlon of tuch an
itu ti pi a g *.ir v. i«| al nlght, whei
tn hor, employa powerful Bearchllghta In hor look-
out Defen e by meana of wlre nettlng atratched
around the ahlp la no longer attempted. The
devl o ia riot pr,«.f agalnat torpedoea

I atterty a n.-w typo .f boal ha. e,.rne Into ox
laten e The "torpedo-boal dratroyer," or "torpedo
r.ru »-." or "torpedo-boat .t '..t" n .......

enoufih to eroaa tha oeean. Bh. haa engtnaa that
Cl\« her a .peed "f fr,,rn !.¦ to 1, knols, Bh. arrt-H
IM.werful Bearchllgbta. and. thougfa htio may have

TORPTCTK) HOAT VOiYTK.
X7 knota «pe»d_ Lieaataxnauxt WUrbxm L. Rodgrerxi eommaixdtna

two or thrvxi Uanehtng rabwa rer | *g aflaaj,
__

bxar eblef we_pona are what are -allaj a*iM
gwna, eavadab) aa* thiawlig a Baartaet _*a

__

*

aajjaJflBg 8t*r_i arwft ara deaagned te *Waat. ,*__,
upon and atnk the common torp*«i boat, Tk__
tonnage rangea from 300 to » BaWjaBg, aatt the,
are exoeedlngly aglle, dangeroua >.. .n W_aa
fleet la at anchor the d**troy*Ta aaxB-gg aet i
.sentlnela crulalna; alowly about a .'»w mOea &*,.
the bla ahlpa.
The oooBtruetlon of forty-two de

Havock claas, maklna; X or 27 knot
aufhorlaed for the Brltlsh Navy tn
that tfme forty-four more, wlth a

of 30 knota, have be«n ordered.
latter partlclpated ln the great
the oocaalon of the Queen'a Jnl
Among- them we">, the Farne BI
whlch thla des.-rlptlon haa been r,'
trlee and Iron":
"The armament conslsta of one

flve 6-poiinders, as ajralnst two
three ft-pounders of the Parlnic
fltfed wlth two torpedo ttlhefl Ina-.

Mtnaller type of boat, the bow
belna dLspenaed wlth

¦'A commander's brlde;* or pla:'
the forward part of the ve?=e|, )¦..¦
nlna towor. BUfBdently larir* to t

Ine; wheel and navtgattag Bppllai
on It. A d'.forent form of bow
adopted In this type of dastTO) '

the «tem partakea more of the sv a

above th* water llne, and slope-,
rectlon. The hows on each ..''

ward In order to mlnimlz* the gp
water nn de.-k when tho** y,,«s>

at fuli spoed. whl'-h In'erfore
manlpulatlon nf tho forward c :¦

t!on of theae vo«<.eli t* alao an lrr.|
Darlng type of destroyer
"The machlnery |n e.a-h of the -

of two sefs of enirlnes of th* trl; '»

th* cyllndera belna 30 lnches, _>
80 in.-hes in dlameter, reepeefjvely
18 ln. ho* The boller* aro throe |,
of the Tbornycroft water-tdba
ward v..:lers are pia-o.l ba^k to

chlmnoy In comrnon. whlle the af--
to ItMelf The forward chlmnoy
larner crosa area than the oth."
ney craalnga are m ide of the -.,

appearanc* both funnela are fldll
apac* b*tween the aft*r chlmney
made to aerv- as in up aat sh ifl
which the engtne room la rent
rai.aernent has been found by exj
verv well In pra.-th-e, a comi ."

room belng thus aecured no an

tho rondned s;m e f .: of I Igl
w:th wh!c(, theae boata are rr a

"Tl * Indlcated horae-p wer ' I
pera-e la t.ioo. the mean ipeed
mlle I.. :: g 10 155 u d 30.421 I
th<- ¦"..-; llng mean apeeda f r

houra was .tn :i and 3<V01«. knota
of ..i h of these reaaela ts etgl
"The Poam la a alrnl'ar boat Ir

the atove, attalalng 30 kno's *; (

waa also bulll ar. 1 er.alned by
eroft In IM
"Tho Bparrowhawk, viraro. w

ar* alao 9 ki >i di itroyera, ai
bullt and ei :¦.'. .. Me
Btrkenhead, In :w Tho r-

theae veaaela are Dlmenali ni

breadth, :: fi .¦. I Ii
Indlcated horaa-power, 6.000; ip<
capaclty, ?o tons. armament,
flrtne; gun; flv* I p- ui ler
If-ineh torpedo tubea; omple
men "

Tho triaJ boat Turl Inla, 111
Navy laat yar. I* nelther a I
deatroyer, belng too amall and i
ln elther capa -Ity Bhe haa il
ti* ovel fi il irea, Mr Par
ri- .. ind the placlng of thi
her three propeller Bhafta, Bhe
ar.d now tho Adrelralty haa rd.
.¦ of a larger boat for ,

utlllali k theae new Ii .x

|oi ill] 8 " Of ' r; d
f,.r purpoaea >*f ea ort and a

;,'n i- a B08 or I.<X>0 t ma, ni d
of ..ver 90 k: ita. 'i't.- ie ar*

b ,a--." or "torpedo div loo boai
Blgnlflea "a leader of a dlvlel
i: ;t wh: .. much larger than l
aunboata are mu :. .-...*¦ r

:... tubea, but th..- I tl
th.-in n thelr i;i!:.-i and the ;
reiuler
The Holland aubmarlna b"at. ela-

ls .>. be reaarded ns a torped
The uee of alumlnum for

boata a i reci Ived much atti
aml Ani'-rlean naval experta Tw
made of this materlal are ¦> r
ibroad, and the platea for .»

hava recently t»een ordered fi
i-orn


